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ABSTRACT : 

PURPOSE: To Provide a pneumatic tire whose drain performance particularly at 
cornering travel time is enhanced while maintaining excellent drain performance of 
a directional pattern. 

CONSTITUTION: A first or second inclined main grooves 2 or 3 inversely inclined to 
the tire circumference is arranged in a tread part 1 of a tread. The first inclined 
main groove 2 is arranged at an angle of 10 to 30° to the tire circumference, and 
has a straight line-shaped steeply inclined part 2b extending toward the first 
tread end 4a positioned inside (6) of a vehicle, and the second inclined main 
groove 3 extends in a curve shape by crossing the first inclined main groove 2, and 
an angle formed by a tangent drawn in this second inclined main groove 2 and the 
tire circumference gradually increases in a range of 20 to 80° as it proceeds in 
the direction of the second tread end 4b from the starting end 3a. 
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APPL-DATE 
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DESCRIPTOR 



INT-CL (IPC) : B60 C 11/04; B60 C 11/113 



ABSTRACTED-PUB-NO: JP 08324210A 
BASIC-ABSTRACT: 

A pneumatic tyre of a directional pattern has the first (2) and the second (3) 
slant main grooves on the tread inclined oppositely to the tyre's circumferential 
direction, which are arranged to come into contact with the ground successively 
from their starting ends in the tread central region toward the tread edges. The 
first slant groove (2) is oriented 10-30 deg. to the tyre's circumferential 
direction and has a straight steep portion (2b) extended to the first tread edge 
(4a) placed inside (6) the car when fitted, while the second slant groove (3) is 
extended curvedly across the first slant grooves (2) and the angle between the 
tangent to the curved groove (3) and the tyre's circumferential direction increases 
from the starting end (3a) toward the second tread edge (4b) in the range from 20- 
80 deg. . 

ADVANTAGE - Water draining performance, especially at cornering, is improved. 
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♦NOTICES* ^cW-WivU^-fcr T«f*A 2 - 3Z^f Z |o 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the radial-ply tire containing air of high maneuverability which raised the 
wastewater nature at the time of cornering transit, and raised the synthetic wastewater engine performance especially, without 
specifically sacrificing other engine performance in the tread tread section about the pneumatic tire which has an asymmetrical 
directivity pattern. 
[0002] 

[Description of the Prior Art] In order to give high wastewater nature to a pneumatic tire, as shown in drawing 7 , generally it is 
useful to arrange in the tread tread section the straight slots 16a-16e which extend in a tire circumferencial direction, and the 
inclination slots 17a and 17b which incline and extend in the direction into which it goes within sequential touch-down toward a 
tread edge from the start edge, and to form the so-called directivity pattern in it. 

[0003] The arrangement configuration of an inclination slot moreover, in a tread central region While making the arrangement 
angle to the tire circumference small and heightening the wastewater capacity to the front and the back of a tire, in a tread side 
region It is known by combining the super-inclination slot which has the steep slope section to which said angle was enlarged and 
heightening the wastewater capacity to the method of both sides made still smaller said arrangement angle other than a good thing 
and said inclination slot that wastewater nature will improve further. 
[0004] 

[Problem(s) to be Solved by the Invention] However, wastewater nature here mainly meant the wastewater nature at the time of 
rectilinear propagation transit, and most especially examination aiming at improvement in the wastewater nature at the time of 
cornering transit was not made in the tire conventionally which has a directivity pattern. 

[0005] Therefore, it found out that the wastewater nature at the time of cornering transit could be raised, without sacrificing other 
engine performance by attaining rationalization of the arrangement angle of the inclination major groove which took the 
touch-down configuration at the time of cornering transit into consideration, an arrangement configuration, etc., as a result of 
inquiring wholeheartedly, in order that an artificer may raise the wastewater nature at the time of cornering transit. 
[0006] It is for providing about the pneumatic tire which it has in the unsymmetrical directivity pattern which raised the 
wastewater nature at the time of cornering transit, and raised the synthetic wastewater engine performance especially, the purpose 
of this invention maintaining the outstanding wastewater nature peculiar to a directivity pattern without sacrificing other engine 
performance by attaining rationalization of the arrangement angle of an inclination major groove, an arrangement configuration, 
etc., taking the touch-down configuration of the tire at the time of cornering transit into consideration. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a pneumatic tire of this invention The two or 
more firsts or second inclination major groove prolonged toward the first or second tread edge in the tread tread section to the tire 
circumference, respectively in a reverse slope A gap which classifies the tire circumference, respectively is set and arranged. And 
each of these inclination major grooves It becomes the arrangement which enters within sequential touch-down toward a tread 
edge from the start edge. With a vehicles wearing posture of a tire the first inclination major groove As opposed to the start edge 
located in a field between the second tread edges and the tire equator which are located in a vehicles outside to the tire 
circumference at an angle of 10-30 degrees It has the steep slope section of the shape of a straight line prolonged toward the first 
tread edge located in the vehicles inside. The second inclination major groove Cross the first inclination major groove toward the 
direction of the second tread edge from the start edge located in a field between the first tread edge and the tire equator, and it 
extends in the shape of a curve. An angle of the tangent and the tire circumference which were lengthened to this second 
inclination major groove to make increases gradually in 20-80 degrees as it goes in the direction of the second tread edge from the 
start edge. 

[0008] Moreover, the steep slope section prolonged from the start edge to near this side of the first tread edge in the first 
inclination major groove, Coming to constitute from the gradual slope section which is prolonged from this steep slope section at 
a comparatively big angle to the tire circumference, and carries out a opening to the first tread edge, and the second inclination 
major groove A flute width of extending continuously substantially from the start edge and carrying out a opening to the second 
tread edge, and the second inclination major groove The start edge of coming to gradually decrease from the start edge toward the 
second tread edge, and the first inclination major groove It is in a location of 25 - 75% of within the limits of tread half width from 



1 of 5 



12/22/0312:23 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



the tire equator. The start edge of the second inclination major groove The maximum flute widths of that it is in a location of 50% 
of within the limits of tread half width from the tire equator and the second inclination major groove are a flute width of the steep 
slope section of the first inclination major groove, and below equivalent, Opening pitch length of a slot which carries out a 
opening to the second tread edge is more desirable than being larger than opening pitch length of a slot which carries out a 
opening to the first tread edge, and **. In addition, suppose [ slot / which carries out a opening to the first tread edge here ] that 
all slots that carry out a opening are included in the second tread edge besides the second inclination major groove with a slot 
which presupposes that all slots that carry out a opening are included in the first tread edge besides the first inclination major 
groove, and carries out a opening to the second tread edge. 

[0009] some typical tread patterns of a pneumatic tire which follows this invention at drawing 1 « being shown — one in drawing 
- the tread tread section and 2 - for the first tread edge and 4b, as for a vehicles outside and 6, the second tread edge and 5 are 
the first inclination major groove and 3 / the second inclination major groove and 4a / the vehicles inside and 7 ] the tire equator. 
[0010] This pneumatic tire two or more first inclination major grooves 2 and the second inclination major groove 3 which are 
prolonged in the tread tread section 1 toward tread edge 4of first or ** second a, or 4b to the tire circumference, respectively in a 
reverse slope A gap which classifies the tire circumference, respectively is set and arranged, and it is contingent [ on using this 
tire, equipping vehicles, as entered in each inclination major groove 2 or 3 within sequential touch-down toward tread edge 4of 
first or ** second a, or 4b from that start edge 2 a or 3 a ]. 

[001 1] When vehicles are equipped with this tire, the first inclination major groove 2 has steep slope section 2b of the shape of a 
straight line prolonged toward first tread edge 4a which is 10-30 degrees in angle, and is located in the vehicles inside 6 to the tire 
circumference from start edge 2a located in a field between second tread edge 4b located in the vehicles outside 5, and the tire 
equator 7. 

[001 2] Start edge 2a of the first inclination major groove 2 is the tread half width from the tire equator 7. 25 - 75% of 0.5 W It is 
desirable that it is in a location within the limits. 

[0013] Moreover, steep slope section 2b to which the first inclination major groove 2 extends to this side location (it is the tread 
half width from first tread edge 4a preferably location of 1 5 - 50% of range of 0.5W) of start edge 2a to first tread edge 4a, It is 
desirable to constitute from gradual slope section 2c ( drawing 1 3) which is prolonged from this steep slope section 2b at a 
comparatively big angle (preferably angle of 60-80 degrees) to the tire circumference, and carries out a opening to first tread edge 
4a. 

[0014] The second inclination major groove 3 crosses the first inclination major groove 2 toward the direction of start edge 3a to 
second tread edge 4b located in a field between first tread edge 4a and the tire equator 7, and is prolonged in the shape of a curve. 
An angle of the tangent and the tire circumference which were lengthened to this second inclination major groove 3 to make is the 
range of 20-80 degrees (specifically, it considers as the range of 70-80 degrees in a start edge 3a location in the range of 20-30 
degrees, and a second tread edge 4b location.) as it goes in the direction of start edge 3a to second tread edge 4b. The 2nd 
inclination major groove 3 is arranged so that it may increase gradually. 

[001 5] Start edge 3a of the second inclination major groove 3 is the tread half width from the tire equator 7. It is desirable that it 
is in a location of 50% of within the limits of 0.5 W. 

[0016] It is desirable to make it arrangement which intersects at least four first inclination major grooves 2, and it is desirable to 
make it arrangement prolonged continuously substantially until it carries out the opening of the second inclination major groove 3 
to second tread edge 4b. 

[001 7] In addition, a thing for which a flute width of the second inclination major groove 3 is dwindled toward second tread edge 
4b from start edge 3a, It is desirable to make the maximum flute width of the second inclination major groove 3 into a flute width 
of steep slope section 2b of the first inclination major groove 2 below equivalent and to make it larger than the opening pitch d2 
of a slot which carries out the opening of the opening pitch dl of a slot which carries out a opening to second tread edge 4b to first 
tread edge 4a. 
[0018] 

[Function] Although the tire which has a directivity pattern had the generally excellent wastewater nature, this wastewater nature 
mainly meant the wastewater nature at the time of rectilinear propagation transit, and mentioned above that it was not what was 
taken into consideration especially about the wastewater nature at the time of cornering transit. 

[001 9] Then, the wastewater nature which the artificer excelled at the time of rectilinear propagation transit peculiar to a 
directivity pattern securing By attaining rationalization of the arrangement angle of an inclination slot, an arrangement 
configuration, etc., taking into consideration relation with the touch-down configuration at the time of cornering transit, as a result 
of doing research which performs examination for raising the wastewater nature especially at the time of cornering transit Since it 
found out that the wastewater nature at the time of cornering transit could be raised, without sacrificing other engine performance, 
it explains below. 

[0020] First, drawing which drew touch-down configuration Rhine on the tread pattern of a tire conventionally is shown in 
drawing 7 and drawing 8 , drawing 7 shows touch-down configuration 1 8a at the time of rectilinear propagation transit, and 
drawing 8 shows touch-down configuration 18b at the time of cornering transit. 

[002 1 ] Touch-down configuration 1 8a at the time of rectilinear propagation transit becomes the rectangle configuration where 
touch-down length is almost equal, over both the tread edges 4a and 4b. On the other hand, touch-down configuration 18b at the 
time of cornering transit Since the touch-down length of the vehicles inside compares with the touch-down length of a vehicles 
outside, and becomes short, since the ground pressure of the tread portion located in a vehicles outside becomes high, and the rate 
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that the tread portion located in the vehicles outside occupied into the grounded tread portion bears the grip force becomes large, 
It is required to raise the **** rigidity of the tread portion located in a vehicles outside, and further, like [ at the time of steep-turn 
transit ], when the lateral force which acts on a tire is remarkable and large, it tends to come floating, without the tread portion 
located in the vehicles inside grounding. 

[0022] When an artificer investigates about the wastewater device in the case of the touch-down configuration at the time of such 
cornering transit, the wastewater nature at the time of cornering transit Being greatly influenced by the wastewater capacity ahead 
of treading-in side touch-down Rhine 19 of a tire, as shown in drawing 6 A header, this sake, It became clear that the wastewater 
nature at the time of cornering transit improved by arranging an inclination slot along the direction 20 which intersects 
perpendicularly to treading-in side touch-down Rhine 19. 

[0023] The pneumatic tire of this invention with the vehicles wearing posture of a tire then, the first inclination major groove 2 
From start edge 2a located in the field between second tread edge 4b located in the vehicles outside 5, and the tire equator 7 The 
wastewater capacity at the time of cornering transit increases without worsening the wastewater nature at the time of rectilinear 
propagation transit by arranging in the shape of a straight line to the tire circumference in the direction 20 with an angle of 10-30 
degrees, i.e., the direction which intersects perpendicularly to treading-in side touch-down Rhine 19 of the tire at the time of 
cornering transit. The limited reason of said angle of the first inclination major groove 2 is that the wastewater effect at the time of 
cornering transit will fade if it is less than 10 degrees, and is because the wastewater nature at the time of rectilinear propagation 
transit will get worse if it exceeds 30 degrees. 

[0024] The edge components of the width-of-tire direction run short like the usual rib pattern only by this first inclination major 
groove 2. Moreover, since drive / braking nature etc. is not enough, Engine performance, such as sufficient drive / braking nature, 
is obtained by crossing and arranging the first inclination major groove 2 toward the direction of second tread edge 4b from start 
edge 3a located in the second inclination major groove 3 in the field between first tread edge 4a and the tire equator 7. 
[0025] Furthermore, the both sides of sufficient rigidity of the block land section located in a tread central region and the high 
wastewater nature to the tire side can be satisfied to make it increase gradually in 20-80 degrees as the angle of the tangent and 
the tire circumference which were lengthened to the second inclination major groove 3 to make goes in the direction of start edge 
3a to second tread edge 4b. The limited reason of said angle of the second inclination major groove 3 is that corner 8a grounded at 
the last among the corners of the block land section 8 will become an acute angle too much, and sufficient **** rigidity will cease 
to be acquired if it is less than 20 degrees, and is because the wastewater nature to the tire side will get worse on the other hand if 
it exceeds 80 degrees. 

[0026] In addition, it is the tread half width from the tire equator 7 about start edge 2a of the first inclination major groove 2. It is 
desirable to arrange in the location of 25 - 75% of within the limits of 0.5W. It is because the rigidity of the block land section 
located in the tread side region of the vehicles outside 5 runs short if its arrangement length of the first inclination major groove 2 
is too short of stopping to secure sufficient wastewater nature when said start edge 2a location of the first inclination major groove 
2 is less than 25%, and it exceeds 75%. 

[0027] Start edge 3a of the second inclination major groove 3 is the tread half width from the tire equator 7. It is desirable to 

arrange in the location of 50% of within the limits of 0.5W. If said start edge 3a location exceeds 50%, from the start edge to a 

touch-down edge will become long too much, and wastewater effectiveness (to outside) will get worse. 

[0028] When making it the arrangement which intersects at least four first inclination major grooves 2 secures sufficient 

wastewater nature, it is desirable, and it is desirable to make it the arrangement prolonged continuously substantially until it 

carries out the opening of it to second tread edge 4b, in order that the second inclination major groove 3 may secure the 

wastewater nature to the tire side in the both sides at the time of rectilinear propagation transit and cornering transit. 

[0029] in addition, when it is necessary to raise the rigidity of the block land section located in a vehicles outside and the driving 

stability at the time of a cornering needs to be raised further The flute width of the second inclination major groove 3 is dwindled 

toward second tread edge 4b from start edge 3 a, It is desirable to make the maximum flute width of the second inclination major 

groove 3 into the flute width of steep slope section 2b of the first inclination major groove 2 below equivalent and to make it 

larger than the opening pitch d2 of the slot which carries out the opening of the opening pitch dl of the slot which carries out a 

opening to second tread edge 4b to first tread edge 4a. 

[0030] 

[Example] The concrete example of the pneumatic tire according to this invention is explained referring to a drawing. 
- The pneumatic tire of example 1 example 1 has the tread pattern shown in drawing 1 , and tire size 225 / 50R1 6, and tread 
width of face It is 200mm. The first inclination major groove 2 A flute width is 10, From the start edge 2a location which whose 
channel depth is 8mm and is located only 54mm from the tire equator 7 on the vehicles outside Steep slope section 2b of the 
shape of a straight line prolonged covering this side location (location of first tread edge 4a to 20mm) of first tread edge 4a to the 
tire circumference at the arrangement angle of 1 8 degrees, It consists of gradual slope section of three 2c prolonged until it 
crosses this steep slope section 2b and carries out a opening to first tread edge 4a. Each of gradual slope section 2c is said 
arrangement angle, 65-75 degrees It is 6.5mm about 4.5-5.0mm and a channel depth in a flute width. It carried out. It is 
prolonged in the shape of a curve until it carries out the opening of the second inclination major groove 3 to second tread edge 4b. 
a flute width — 9mm (start edge 3 a location) from - 6mm (second tread edge 4b location) It gradually decreases, up to - From 
the start edge 3a location which is in the distance of 27mm from the tire equator 7, toward second tread edge 4b, the angle of the 
tangent drawn to the second inclination major groove 3 to the tire circumference increases gradually at 25-75 degrees, and a 
channel depth It considered as the arrangement configuration which is 6.5mm. In addition, the supplemental groove 10 prolonged 
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until it carries out a opening to the first inclination major groove 2 from second tread edge 4b is arranged in the location which 
divides the pitch of the two adjoining second inclination major grooves into two equally, and it is 6-6mm about the flute width of 
this supplemental groove 10, It is an arrangement angle, 60-75 degrees It is 6.5mm about a channel depth. The supplemental 
groove 10 to cany out has been arranged. Moreover, it is 45mm about the opening pitch length dl to second tread edge 4b, The 
opening pitch length d2 to first tread edge 4a was set to 30mm. In addition, since this invention had the feature in the tread tread 
section, about other tire structures, the thing of the almost same structure as the conventional radial-ply tire containing air was 
used. 

[003 1 ] The pneumatic tire of example 2 example 2 has the tread pattern shown in drawing 2 . - The first inclination major groove 
2 Gradual slope section of three 2c is mutually prolonged in parallel until it carries out a opening to first tread edge 4a from steep 
slope section 2b. Gradual slope section 2c All are said arrangement angle, 65-75 degrees Flute width It is 6.5mm about 
4.5-5.0mm and a channel depth. It carries out. The second inclination major groove 3 a flute width « 8mm (start edge 3a 
location) from - 6mm (second tread edge 4b location) up to - it gradually decreasing, and a start edge 3a location being in the 
vehicles inside, and the pitch of the two adjoining second inclination major grooves only 24mm, from the tire equator 7, in the 
location equally divided into two The supplemental groove 10 which is prolonged toward the first inclination major groove 2 from 
second tread edge 4b, and carries out termination in the land department is arranged. The first rill 1 1 prolonged until it makes the 
arrangement angle of this supplemental groove 10 into 70-75 degrees, in addition carries out a opening to the supplemental 
groove 10 in the same direction from start edge 2a of the steep slope section of the first inclination major groove 2, The second 
rill 1 2 prolonged in the same direction from 2d of termination of the steep slope section is arranged. It is 2mm about the flute 
width of these rills 1 1 and 1 2, It is an arrangement angle, 1 8 degrees A channel depth is set to 5mm and it is 45mm about said 
opening pitch length dl , It considered as the almost same structure as the tire shown in an example 1 except having set said 
opening pitch length d2 to 30mm. 

[0032] The pneumatic tire of example 3 example 3 has the tread pattern shown in drawing 3 . - The first inclination major groove 
2 the one gradual slope section 2c 1 prolonged until it carries out a opening to first tread edge 4a from the steep slope section 2b 
The two gradual slope sections 2c2 and 2c3 which are prolonged until it carries out a opening to first tread edge 4a from the 
second rill 12 prolonged in the same direction from start edge 2a of the steep slope section It has. The gradual slope section 2c 1, 
2c2, and 2c3 It is all said arrangement angle, 65-75 degrees It is 6.5mm about 5mm and a channel depth in a flute width. It carries 
out. The second inclination major groove 3 a flute width — 10mm (start edge 3 a location) from - 6mm (second tread edge 4b 
location) up to - it gradually decreasing and the pitch of the two adjoining second inclination major grooves in the location 
equally divided into two The supplemental groove 10 which is prolonged toward the first inclination major groove 2 from second 
tread edge 4b, and carries out termination in the land department is arranged. The first rill 1 1 prolonged until it makes the 
arrangement angle of this supplemental groove 10 into 70-75 degrees, in addition carries out a opening to the supplemental 
groove 10 in the same direction from start edge 2a of the steep slope section of the first inclination major groove 2 is arranged. 
They are 2mm and an arrangement angle about the flute width of this first rill 1 1 , 1 8 degrees A channel depth is set to 5mm and it 
is 45mm about said opening pitch length dl , It considered as the almost same structure as the tire shown in an example 1 except 
having set said opening pitch length d2 to 30mm. 

[0033] The pneumatic tire of example 4 example 4 has the tread pattern shown in drawing 4 , and sets three flute widths of 
gradual slope section 2c of the first inclination major groove 2 to 5mm. - The second inclination major groove 3 a flute width - 
10mm (start edge 3a location) from — 6mm (second tread edge 4b location) It gradually decreases, up to — It goes to second tread 
edge 4b from the start edge 3a location which is in the vehicles inside only 43mm from the tire equator 7. The pitch of the two 
second inclination major grooves by which the angle of the tangent drawn to the second inclination major groove 3 to the tire 
circumference increases gradually and adjoins 20-75 degrees in the location equally divided into two The supplemental groove 10 
which is prolonged toward the first inclination major groove 2 from second tread edge 4b, and carries out termination in the land 
department is arranged. The first rill 1 1 prolonged until it makes the arrangement angle of this supplemental groove 10 into 70-75 
degrees, in addition carries out a opening to the supplemental groove 10 in the same direction from start edge 2a of the first 
inclination major groove 2 is arranged. It is 2mm about the flute width of this first rill 1 1 , It is an arrangement angle, 1 8 degrees A 
channel depth is set to 5mm and it is 45mm about said opening pitch length dl , It considered as the almost same structure as the 
tire shown in an example 1 except having set said opening pitch length d2 to 30mm. 

[0034] The pneumatic tire of example 5 example 5 has the tread pattern shown in drawing 5 . - The first inclination major groove 
2 the two gradual slope sections 2c 1 prolonged until it carries out a opening to first tread edge 4a from the steep slope section 2b, 
and 2c2 having — the gradual slope section 2c 1 and 2c2 All are said arrangement angle, 65-75 degrees It is 6.5mm about 5mm 
and a channel depth in a flute width. It carries out. The second inclination major groove 3 a flute width — 10mm (start edge 3 a 
location) from - 6mm (second tread edge 4b location) It gradually decreases, up to — It goes to second tread edge 4b from the 
start edge 3a location which is in the distance of 43mm from the tire equator 7. The pitch of the two second inclination major 
grooves by which the angle of the tangent drawn to the second inclination major groove 3 to the tire circumference increases 
gradually and adjoins 20-75 degrees in the location equally divided into two The supplemental groove 10 prolonged toward the 
first inclination slot 2 from second tread edge 4b is arranged. The arrangement angle of this supplemental groove 10 is made into 
70-75 degrees. In in addition, location of 3 1mm from second tread edge 4b The first circumferential groove 13 prolonged in the 
tire circumference and parallel is arranged. Further in location of 3 1mm from first tread edge 4a The gradual slope section 2c2 of 
the first inclination major groove 2, and 2c 1 The gradual slope slot 1 5 which extends toward first tread edge 4a from the tire 
circumference, the second circumferential groove 14 prolonged in parallel, and this second circumferential groove 14 is arranged 
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over between. It is 2mm about the flute width of the first and the second circumferential groove 1 3 and 14, a channel depth is set 
to 5mm. It is said arrangement angle of the gradual slope slot 15, 65-75 degrees It is 6.5mm about 5mm and a channel depth in a 
flute width. It carries out and is 45mm about said opening pitch length dl , It considered as the almost same structure as the tire 
shown in an example 1 except having set said opening pitch length dl to 30mm. 

[0035] - the tread pattern which shows the pneumatic tire of the conventional example conventional example to drawing 7 - 
having - tire size 225 / 50R16, tread width of face 200mm it is - in the tread tread section Five straight slots 16a-16e which 
extend in a tire circumferencial direction, The directivity pattern of the symmetry form which has set and arranged the gap which 
classifies the tire circumference for two or more inclination slots 17a and 17b which cross, respectively, extend and carry out 
termination of two circumferential groove 16a and 16b, 16e, and the 16d in the land department from each tread edges 4a and 4b, 
respectively is formed. The flute widths of the straight slots 16a-16e are 10.5mm, 1 1.5 mm, 4.0 mm, 1 1 .5 mm, and 10.5 mm, 
respectively. Each channel depth is 8mm. Moreover, the inclination slots 17a and 17b Both flute widths 4.5mm, A channel depth 
6.5mm, The arrangement angle to the tire circumference was made into 50 degrees - 80 degrees, and it considered as the almost 
same structure as the tire of an example 1 about tire structures other than a tread pattern. 

[0036] - The trial for evaluating driving stability in a desiccation road surface (dry) and wastewater nature at the time of the 
rectilinear propagation transit in a humid road surface and cornering transit about the sample offering tire which carried out 
test-method **** was performed. Carry out under the conditions to which a trial makes tire internal pressure 2.2 kgf/cm2, and 
makes a tire load as an equivalent for real vehicle binary-name entrainment, and the driving stability in a desiccation road surface 
Sport transit of the circuit course of dryness is carried out with various transit modes, and it evaluates with the feeling of the test 
driver at this time. Moreover, the wastewater nature at the time of rectilinear propagation transit The residual area of the ground 
plane at the time of transit was measured by 80km/h and 90km, this estimated the humid road surface with a depth of 5mm, and 
further, the wastewater nature at the time of cornering transit measured the marginal width G at the time of running the humid 
road surface with a depth of 5mm of 80R, and evaluated it by this. These test results are shown in a table 1 . In addition, for which 
evaluation criteria, the numeric value in a table is the conventional example. The characteristic ratio set to 100 has shown, and 
each of these numeric values is excellent, so that they is large. 



[0037] 
A table 1] 












1 0 0 


I 0 0 


1 0 0 


1060] 1 


1 0 5 


1 1 0 


1 2 0 




1 0 7 


I 0 5 


1 1 2 




1 0 8 


1 0 4 


1 1 1 




1 0 7 


1 0 7 


1 1 7 
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1 0 3 


1 0 8 


1 0 3 



tl : fiilitfTB* 

12: n~:MJ >y*ff>» 



[0038] From the result of a table 1 , to the conventional example, examples 1 -5 are remarkably excellent in the wastewater nature 
at the time of cornering transit, and excellent also about dry driving stability and the wastewater nature at the time of rectilinear 
propagation transit. 
[0039] 

[Effect of the Invention] According to this invention, without sacrificing other engine performance, the synthetic wastewater 
engine performance including the wastewater nature at the time of cornering transit increased, the driving stability in a humid road 
surface improved, and safety increased further. This invention is suitable for using it for a use on which big lateral force acts 
frequently like especially circuit transit. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The two or more firsts or second inclination major groove prolonged toward the first or second tread edge in the tread 
tread section to the tire circumference, respectively in a reverse slope In a pneumatic tire which has a directivity pattern which 
becomes the arrangement which a gap which classifies the tire circumference, respectively is set and arranged, and each of these 
inclination major grooves start within sequential touch-down toward a tread edge from the start edge With a vehicles wearing 
posture of a tire, the first inclination major groove As opposed to the start edge located in a field between the second tread edges 
and the tire equator which are located in a vehicles outside to the tire circumference at an angle of 10-30 degrees It has the steep 
slope section of the shape of a straight line prolonged toward the first tread edge located in the vehicles inside. The second 
inclination major groove Cross the first inclination major groove toward the direction of the second tread edge from the start edge 
located in a field between the first tread edge and the tire equator, and it extends in the shape of a curve. A pneumatic tire which 
has an unsyrnmetrical directivity pattern characterized by an angle of the tangent and the tire circumference which were 
lengthened to this second inclination major groove to make increasing gradually in 20-80 degrees as it goes in the direction of the 
second tread edge from the start edge. 

[Claim 2] A pneumatic tire according to claim 1 which comes to constitute the first inclination major groove from the steep slope 
section prolonged from the start edge to near this side of the first tread edge, and the gradual slope section which is prolonged 
from this steep slope section at a comparatively big angle to the tire circumference, and carries out a opening to the first tread 
edge. 

[Claim 3] The second inclination major groove is a pneumatic tire according to claim 1 or 2 which is continuously prolonged 
substantially from the start edge and carries out a opening to the second tread edge. 

[Claim 4] A flute width of the second inclination major groove is claims 1 and 2 which it comes to gradually decrease from the 
start edge toward the second tread edge, or a pneumatic tire given in 3. 

[Claim 5] The start edge of the first inclination major groove is the tire equator to 25 - 75% of tread half width. Being in a 
location within the limits, the start edge of the second inclination major groove is 50% of tread half width from the tire equator. A 
pneumatic tire given in any 1 term of claims 1 -4 in a location within the limits. 

[Claim 6] A pneumatic tire given in any 1 term of claims 1 -5 whose maximum flute widths of the second inclination major groove 
are a flute width of the steep slope section of the first inclination major groove, and below equivalent. 
[Claim 7] A pneumatic tire given in any 1 term of claims 1 -6 with larger opening pitch length of a slot which carries out a 
opening to the second tread edge than opening pitch length of a slot which carries out a opening to the first tread edge. 
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